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Galvanizing and Tinning Iron Wire 

THE enormous consumption of barbed wire, generally 
galvanized, incident to trench warfare, lends sp��ial 
interest to an article on the latest processes of galvamzlng 
contributed to Stahl und Eisen by Mr. Altpeter. Since 
no German periodicals have reached this country for 
several months, we take the following abstract from 
Le Genie Civil: 

Galvanizing.-The author describes in especial the 
two processes most employed for galvanizing or zinc 
coating, dipping in a bath of melted zinc at 4500 C. 
(the point of fusion of zinc is 4200 C.), and the passage 
through a cold electrolytic bath. The zinc used f.or 
galvanizing by heat is generally 98 per cent pure; Its 
impurities consist of lead (from 0.66 to 2.55 per cent), 
iron (from 0.02 to 0.26 per cent), cadmium (from 0.02 
to 0.09 per cent), and tin (from 0.03 to 0.07 per cent). 
Mr. Altpeter protests against the requirement of con
sumers who demand that galvanized iron exposed con
stantly to inclement weather should be . entirely �nd 
indefinitely inalterable. He shows that Its protectIOn 
is necessarily limited however well the process of g.al
vanization is conducted, and however pure the protective 
layer of zinc. The attack is due to the formati�n of .a 
zinc-iron couple; it is progressive from the time It 
begins. Doubtless less impure zinc, dep�sited by e�ec
trolysis, is almost non-attackable by dilute cheml?al 
and atmospheric reagents; but, since the layer of ZinC 
is very thin (a thick layer thus deposited would be very 
slightly adherent, as well as porous and britt1�), the 
iron underneath is easily scraped bare by the accidental 
manipulation incident to its use. This is particularly 
the case with barbed wire. 

Contrary to what migth be supposed, the zinc .layer 
deposited by electrolysis on iron wire is not chemICally 
pure: part of the impurities of the zinc employed a� �he 
anode are deposited upon the wire. In galvamzlng 
by dipping in molten metal, not only does the to.tal 
amount of these impurities pass into the protective 
layer, but so does "hard zinc," an alloy of zinc and 
iron which will be spoken of later. Because of the 
thinness of the protective coating, in spite of a little 
greater purity of the zinc, the iron wire galvanized by 
electrolysis, is therefore not much less alterable than 
the other. The electrolytic process is of advantage 
only to the manufacturer; the expenses of .installat�on 
and of exploitation are less, the consumptIOn of ZinC 
for a given quantity of wire is less, and finally, .a  part of 
the metals comprised in the impurities of the zmc form
ing the anode are recoverable in an easily utilizable form. 

Before being galvanized the wire must be cleansed. 
For the purpose a bath of hydrochloric acid is generally 
employed, sometimes of sulphuric acid, very dilute and 
quite free from arsenic, for an acid too concentrated 
prevents the adherence of the zinc coating, and the least 
trace of arsenic causes black spots. 

Before entering the bath of melted zinc the cleansed 
wire is rinsed and brushed, and then, in some factories, 
passed through a solution of zinc chloride, when it is 
desired to increase the adhesion of the protective coat
ing. At the point where the iron enters the melted 
zinc the suface of the bath is covered with sal ammoniac. 
Of late a double chloride of zinc and ammonium has 
been preferred, as less volatile and more efficaci�us 
than sal ammoniac. To improve the color of the zmc 
coating aluminum is added (0.1 per cent of the zinc, 
never more than 0.25 per cent) or bismuth, to the 
dipping bath. The aluminum . can no� be intro�uced 
except in the form of an alloy with the zmc. Alu�ll.n�m 
has, as is well-known, a highly favorable de-oxl�lzmg 
action but it tends also to diminish the quantity of 
hard �inc formed; it renders the bath more fluid, and 
consequently the galvanizing can be done at a lower 
temperature, a condition favorable, as is sta�ed farther 
on to the diminution of the quantity of hard zmc formed. 

Mr. Altpeter describes in detail the various oper�ti�ns 
in hot galvanizing, insisting upon the means of achlevl�g 
the following objects: 1. Obtaining galvanized wire 
which is very lustrous and less alterable. 2. A�oiding 
the formation of an excess amount of hard zmc. 3. 
Avoiding the formation of excessive quantities of dross, 
rich in metallic zinc and in zinc oxide, resulting from 
the slow action of atmospheric oxygen at a high tem-
perature. 

Hard zinc is an alloy of iron (Fe Zn3 and Fe Zn7) 
which results from the slow dissolving of. iron in 
melted zinc. This iron comes from the objects being 
galvanized and from the tank which contains the melted 
zinc. It collects in rather hard and adherent layers, 
more or less thick, on the bottom and sides of the .tank. 
This hard zinc must be frequently removed, for If the 
wire to be galvanized traverses it the protective coating 
will be dull granular and only slightly adherent, and 
with a tend�ncy to scale. We can somewhat diminish 
the formation of hard zinc having its origin in the tank, 
in two ways: We can smear the sides with a paste 

made of clay and water glass (silicate of soda) which 
is allowed to dry; and we can protect the bottom by 
means of a layer of melted lead, which, being denser . 
than the zinc, remains at the bottom and has no tende�cy 
to combine with the iron. Moreover any hard zmc 
which may be formed, being also less dense than �he 
lead will float upon the lead and can be removed with 
ease: While it is true that zinc combines with lead it 
is only in insignificant quantities under the pres�nt 
conditions of operation. The best means of lessemng 
the formation of hard zinc is to increase the dimensions 
of the galvanizing tank, so that the metallic mass being 
very considerable, will act as an accumulator of heat 
and prevent a notable elevation of the temperature. 

This tank, made generally of plates of cast steel 15 
to 30 millimeters thick carefully joined with autogenous 
welding, has a capacit� which varies from 4 to 20 cubic 
meters. 

With a tank made of steel very poor in phosphorous 
and in silicon, the dissolving of the iron in the zinc can 
be avoided, provided the temperature of the bath does 
not exceed 4900 C. The most favorable temperature 
for hot galvanizating lies between 4400 and 4800 C. 
The variations of temperature of the bath should be 
followed with a continuous indicating pyrometer. As 
soon as the temperature seems to be rising steadily and 
about to reach a dangerous height, the activity of the 
firing is lessened. 

The regulation of the temperature is much facilitated 
if in place of the ordinary furnace we make use of one 
fed by a gas generater. . . 

The lost zinc in the form of hard zmc or dross IS of 
little value exc�pt for the manufacture of zinc white; 
it often represents as much as 50 per cent of the zinc 
actually deposited on the iron wire, and at times much 
more. 

On issuing from the bath the wire is freed from excess 
of zinc by passing into an apparatus where i.t is com
pressed between cylinders or plates covered with asbes
tos. The same result is attained in some plants by 
surmounting the bath of melted zinc with a layer of 
moist sharp sand 10 to 12 centimeters in thickness. 

Th� processes ;f hot galvanizing by means of zinc 
gray, or powdered zinc (metallic zinc i� the s�ate of 
powder resulting from the first condensatIOn dunng the 
manufacture of zinc by the process of Sherard Cowper
Coles [Sherardizingj and the Schoop process of pul
verization) are very briefly described by Mr. Altpeter.' 
Sherardizing, however, is suitable only for small objects 
whose three dimensions are nearly equal: bolts, balls, 
locks, disks, screws. 

The Schoop process is peculiarly suited to objects 
of large size. Galvanizating by electrolysis, on the 
contrary, is described in detail by Mr. Altpe�er; ho.w
ever the article is lacking in one essential piece of m
fOrI�ation the composition of the electrolyte; the 
author s�ys only that it is acid. Its composition is 
kept secret and furnished only to the exploiter by the 
constructor, a German house, and only after a definite 
order has been given. 

All the processes of galvanizing iron wire follow a 
continuous series, the wire unwinding from one reel, 
passing into the various baths where it undergoes the 
operations indicated, and rewinding on a second reel. 
In this way 50 wires at a time can be galvanized, placed 
parallel in the various baths. . . 

The metallographic methods for determmmg by 
what process the iron has been galvanized are set forth 
by Mr. Altpeter; they offer nothing of sp�cial. intere.st. 

Very simple tests permit the determmatlOn ��th 
sufficient speed and accuracy of the probable durablh.ty 
a galvanized wire exposed to the weather, and of ItS 
resistance to wear. These tests take account at once 
of the resistance of the protective layer to chemical 
reagents and of its resistance to breaking, to cracking 
and to scaling under the effect of torsion or of repeated 
bending. 

Here are the tests in use by the administration of the 
German posts: The wire is immersed in a solution 
containing 20 per cent of copper sulphate, kept at a 
temperature of 150 C., for one minute, and this immer
sion is repeated until the wire is covered with a con
tinuous and adherent coating of copper. The number 
of immersions forms a measure of the resistance to 
atmospheric and chemical reagents. The minim�m 
number of immersions exacted by the contract vanes 
with the diameter of the wire; the idea, in fact, is, that 
at the moment when the wire issues from the bath con
tinuously, the coarser the wire the thicker the coating 
of melted zinc retained. 

To measure the resistance to scaling and to surface 
crack the galvanized wire is wound in close spirals u�on 
a cylinder whose diameter is ten times that of the wire. 

'For the first process see the Ofmie Civil of Oct. 1. 1910 (vol. 
lvii, No. 22, p. 414); for the second, Ofmie Civil of June 24, 1911 

(vol.lix, No.8, p. 170), and Dec. 21, 1912 (vol. lxii, No.8, p. 154). 
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Examination under a magnifying glass of a sample thus 
obtained should reveal no fissures, nor any particle 
detached from the coating. This test is not convincing 
unless the thickness of the coating does not exceed a 
certain limit; for if it is very thick, like that easily ob
tained by hot galvanization, it has no tendency to scale. 

Covering iron wire with tin or lead.-The two pro
cesses of tinning by heat and by electrolysis form the 
subject of a very short description; it is th� same .with 
the process which enables us to cover the Iron with a 
coating of lead. In the latter case, we operate �lways 
with heat, by immersion in a bath of melted lea� at 
about 3500 C., after having previously galvamzed 
the object to be protected. The adhesion of the l�ad 
to the zinc is complete, for these two metals combme 
with each other with facility. We can still further 
facilitate this combination by two methods: 1. By 
causing the already galvanized wire to traverse a m.elted 
layer made either of zinc chloride; �r, better .stlll, a 
mixture of zinc chloride and ammomum chlonde. 2. 
By adding to the bath of melted lead 0.17

. 
per cent to 

1 per cent of cadmium and 0.5 per cent of ZinC. 
The tinned and the leaded wire alter much less 

quickly when exposed only to the weather, than wire 
simply galvanized . Both tin and lead being less hard 
than zinc, the tinning and leading are not recommended 
when the object to be protected is subject to friction. 

On the Greater Use of Indian Foods 

THE war that is upon us will sooner or later compel 
us to conserve to the last degree our economic strength 
by the elimination of actual waste in food and by the 
higher and more scientific use of the materials at hand. 
Food habits are notoriously fixed, but great events 
sweep away prejudices. We have inherited most of our 
food habits from the Old World and we call wheat bread 

"the staff of life " even though the same nourishment 
can easily be sec�red in other foods. Now maize is the 
great aboriginal food of America and its poss�biliti�s 
have been imperfectly realized by ourselves. This gram 
is just as much a favorite staple among our neighbors in 
Central America as is rice among the peoples of southern 
Asia or wheat in western Europe. 

Certain dishes of the American Indians were adopted 
by the early colonists in New England and elsewhere. 
Thus samp was instantly appreciated by the hungry 
English and described by Roger Williams in 1643 as 

"Indian corn beaten and boiled and eaten hot or cold 
with milk or butter." At a still earlier date, 1630, 
Captain John Smith mentions hominy, a name ordinarily 
applied to maize that has been boiled with alkali. The 
alkali (lime, potash, snails' shells, etc.) causes t�e ?uter 
skin of the grain to peel away, leaving the white mner 
portion soft and palatable. This method of prepa�ing 
maize was widespread over North and Central Amerl�a. 
Succotash is a Narragansett word that has been mis
applied to a mixture of corn and beans; it originally 
meant simply an ear of maize. Hoe cake was taken over 
from the southern Indians. A favorite food of the early 
explorers and trappers was parched corn meal, which 
combines great nourishing power with slight weight. 
This was much used by the Iroquois warriors in their 
long raids against other tribes, when each man had to 
carry his own food. . 

But the Indian tribes of our Southwest and of MexICO 
and Central America are more civilized than those from 
whom these foods have been adopted, and their culinary 
efforts are more worthy of imitation. A greater use is 
made by them of maize flour in contradistinction to 
rough meal. The" paper bread" of the Pueblo India�s 
is gruel baked on stone stoves. The �op of . the stove .IS 
smoothed by an addition of clay and OIled with pumpkm 
seeds. This " paper bread" may be of several colors, 
according to the different kinds of maize, and it has 
excellent keeping qualities. In Mexico the same metho� 
is employed for totopozli, which is, however, baked until 
brown and crisp. 

Hulled corn or hominy, ground into a paste, furnishes 
dough for the tortillas or unleavened cakes that take the 
place of bread in Mexico. Althou�h .  t�e or�i�ary 
tortilla is rather soggy, when made thm It IS dehclOus. 
For a breakfast dish nothing can surpass the enchilada, 

which is a tortilla rolled up cigar-fashion with a little 
meat, cheese, or chili pepper as a surprise in the center. 
This is toasted before the fire until it is crisp and crack
ling. Pinole is, properly speaking, a parc�ed m�al 
made from maize and other seeds. The word IS apphed 
to a variety of dishes, such as stews of maize, meat, and 
chili peppers. Pinolall (pinole water) and posole are 
refreshing drinks made by stirring maize paste or dough 
into sweetened water. The tamale is perhaps the best 
known dish of the Mexican Indians, at least as far as the 
word is concerned. It is made in many different fashions. 
-HERBERT J. SPINDEN in The American Museum Journal, 

published by The American Museum of Natural History, 
New York. 
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